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The system for monitoring and control of
neutralization processes in ammonium nitrate
production with the controller




The system for monitoring and control of neutralization processes in
ammonium nitrate production delivers measuring and regulating of:

B Redox- potential in the reaction zone of reactors-neutralizers
B ammonia and nitric acid concentrations in the solutions at the exit of

reactors-neutralizers




The system can be realized on the base of the

controller Honeywell
industrial PC MasterLogic200 using
SCADA Experion HS




Elements of system on the base of Honeywell MasterLogic200
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SCADA Eion HS ” Controller with 2 input-output units



Screen of the SCADA Experion HS
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System is based on the dependence between the

redox potential (a) and redox currents (b) in the

ammonium nitrate solution and ammonia and
nitric acid concentration
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Concentration sensor

The design of the concentration sensor gives a
possibility to operate it under the following
conditions:

B at high temperatures (up to 1900C) and pressures
(up to 8 atm)

B in aggressive environments with precipitation
A special feature of the concentration sensor 1s
that it can be located directly in process solution
stream 1nside the equipment or piping, as well as
a continuous mechanical (vibration) removal of
contaminants




The operating principle of continuous mechanical cleaning

If necessary, the compact air-operated
vibrator can be integrated in the
construction of the sensor.
Air-operated vibrator communicates
the circular motion to the ring, which
cleans the sensitive part of the
concentration sensor from
precipitations, oils and other
contaminants.




Nitric acid concentration measuring using the mechanical cleaning
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The system for monitoring and control of neutralization processes
in ammonium nitrate production is operated at the following plants:

B JSC “Severodonetsk Azot Association” (Ukraine) iz

B JSC “Concern “Stirol” (Gorlovka, Ukraine) —g_};‘g"n“"f

B JSC “Rovnoazot” (Ukraine) "G5 :
B JSC “Azot” (Cherkassy, Ukraine) OSTCHEM | *

W JSC “Azot” (Rustavi, Georgia) s AZST # | |

B JSC “Cherepovets Azot” (Russia) &

B JSC “KuibyshevAzot”(Toliatti) v

B JSC “Azot” (Novomoskovsk)

B JSC “Farg’onaAzot” (Uzbekistan) yf raromano

B Chemical Complex “KazAzot” (Aktau, Kazakhstan)
B JSC “Achema” (Jonava, Lithuania) cwesizéroue

B HIP Azotara (Pancevo, Serbia) |
B Complex “Alzofert” (Algeria) &

B ZAP «Pulawy» (Poland) <> pytawy
B JSC «Azot» (Russia) A cacasor

B Azot Branch of URALCHEM, JSC in Berezniki ¥ YPAAXIV
B KCKK Branch of URALCHEM, JSC in Kirovo-Chepetsk

.....

+
( coiae |
E—




At
TIPOMLIELICHH LT L] fip KOHTPOAR M PErY.IHPOBAHNA
P HeHTpa ® Tpy6e TOAYEHHE BMMUAHOH CETNT PR
uo sueprochep i Wit A m «l'panscs OAD «Konnepn Crupaas.
Pafiora b B PaMKax pa Nedts ot 20 anpens 1998r, ¢ OAO "Kowmepn Crupon®
“Paspaborra ® P M oper j: weRTpLUnAIMY B
pavax MTH : it cemuTps

Venosun Rposeoesus ucnsimanii
pep © 18 no 20 aprycra 1998 roxa wa sasoxe «pamacs OAQ
sKonuepn Crwn Bpema nenmrani cocramio Gotee 72 wacos.
YT BBOR § AATHIKK GLIH YCTALOSSHS B PEAKLUIORHOR J0ue TPyGYaTORO pcnrmpo {mosatps

P614) - nepeas Touxa W ua TpyBonponoge NOJaH PACTEOPA W1 P pa §
T617) - sropas Touxa.
B Teseite WCNLITREAR P L
mwlpenmpe ot 155 no 165°C,
nAana B p P or 74 a0 To%,
= NABNENNE B PeaKTOpe 20 6,2 aTm;
< MY UG THO AMMMAKY o1 5000 5o 9000 M" B wac;
Tpwfiopras wacTs, wcooo, [K ¢ LAM-ALN
i 1, Guua na e LUTY, Phwm:mt A0 AATINKOE COCTABARIO
nopaaxa 80 werpon
Per P EMCADTD - SMMHIK  OCYIOCTRARRACH TYTEM
MIMEHENNEM  HOSAYH  RIOTHOR L3 IaHy P2 B or
P P pas cpeam © NOARYH
B wavecTee 3EKoHa perynap G Bubpan PO - MHTET axon B
pery ¥ ¥ JATAHMN M PETYAMDOBIHMC W mlﬁop
b B Nponop Ol W WHTErPATEKOR COC B JAKOHE PCTYRHP
JRCKDPETHOCTS CHATHA NOKAIERNA H BLIAYH YITPARTAOWICTO SOTACHCTEMA HA KALNAK DOLETH KHCAOTR
COCTRBIUN 3 CORYHOM.
Bo apess np U] P b " ]
TAKAE 7 ] napa M ¥ P pe 3 P P
dom no ¢ iy ]
Pegyasmami ucnsmanui.
CHETEME RONTPOIA B PETYITHP D TESCHHH HOP P fi (ne menes
T2 uaca) POAL NMPOUECCA HeRT Byl P pe
- WIMEPEHIE IIEKTPOXHMHAECKIT T POR CpeaN B | i 30Me peaxTopa,
- KOHUSHTPALHH KHCADTH H AMMHAKE B PACTROPS HI Peaxiopa
Cunm KONTPOAS ¥ per B TEHENME WOP i (He menee
72 aaca) 0HECHEMHBING PErYAMPOBIHNIE NPOLCCCA HERTRATHIALNN & myﬁwmu peaKTOpe;
* KOMUSHTRULA KHCIOTEE HA BHIXDAC W3 D pa or saaauma or 0,12
0o 1.3 rpams HE JMTP AP YTOM MILTHTYAA Ganmi COCTRAW NOP
0.5 rpmn HA INTR,
P KHCIOTH B nEpe M3 p P TiPH 310M or 12

ml!mnumn!rpn ot 01 0400 |68 rpamm ua anrp

System implementation allows to maintain the process at various
stages of ammonium nitrate obtaining

AxT
T PROM ST L WD TR CHE M peryaup P i AR
e i P A RO

- P
al passes DAD «Konaepn Conpods.,
Pallota sunoorenacs s passas aorosopa Nedétl or 18111999 ¢ OAD "Kowepu Crepon”
“PaspaloTaa W BHETPEHME CHCTEML! ROITPOIE W P P mana
COAMTIA MOCTY TRMOILIET O 1l TPAMY UM npmumun -ummﬁ CEARTPH m.'n | 'pamsc” Ha [ oproscxo
OAD "Kodueps Cinpon”™

Verosun

| ¢ 10 acxafipn 1999 rosa no 9 sapm 2000 roms »a wmsose

alpmacs OAD sKovueps Crpans
VUM WPOTS ¥ SITUMKH  OLTH VCTEHORICHS #0 TRYOOUPORUTER (W09 (LGSR aMMMaTHO0R CCanmpa i

Gybepmux Eunocren N Ned (1na samnoct), Nod na rpasy oo s rpasyuimonrme fanmm N=2 wu Nod.

B reseime acero rpmem i TERIO.
- vewnepany e A ot 175 g0 185°C.
~ RO TPALNS TUEAED MMM HINTIOH :e:hrrpu o1 99,5 30 V9. 71%:;
= naspyIng o138 a0 40 B B 9
B]mu RCrITAN cOCTaRMAO Bonse 71 wacon
prbopims yacT, it TIK ¢ wavasen LLAT - ALTT »
Gapuepia (TR P umﬂllv F m W AORRARE
160 meTpon.
Per G AN R T () e e
apmrn 8 Gydopisse EueocTi w ar ¥ ecaio, 1P ¥ e ©
RIUER AO VHDORKH MMMl
B JAKOMA PeryIaD Gtan mwbpan nponop - wemerpamnnil taet 1 npolecce
PETYANDORIN R uq-mrl.unncn. YIOMMCHME MLLIHAR KA PECYIMPOBAHME W Nonfop kedddiamenTor B
P P N OUmORC perymMponmia.  [IHCKPETHOCTE  CHETHA
L o - TN TIOSAH KHEAOTH COSTIRMAND 1 oy int
Bo wpess P P smien w sctawe Wi By fepasa
eunosTeR o
Pesyromamu ycnumaugi,

CHCTEME WOMTPOSS # PETYIMDORANME 5 TCOCIONM BOCTO BPEMEHM HCTIMTANMA (He Mowee 71 wace)
7 ¥ 5 Gy dey d

- - P cpes 1 s 10 Sydepiman Suxocred,

- HCIMTTRY BNV RGN I TITGRE D) TRy SN

Cll:m NONTPONA W DCTYINDOEIME 8 m:un BCOTO BpEMEMM WONMTANWA (He Menes 72 uacal

Ty Tep ¥ 1nana & fyepinax duwocTex:

- EOMUSHTPIIBE EMMIIXE 13 mwv s Gynbepiomix B ot

sararne o 0,003 a0 0,015%

Pabora cHeToMs " pery
cemeTpa’

- pH » pasoorx perasera

= npovsocTe 40 1,2 xr/rpamyny.




Feedback on the system work
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0 pafioTe eHCTEMEI KONTPOAR B PEIYIHPOBANNKA NPOUCCCOR HelTPAINIANNN B HeXe
M-9 npomssoscrea ammuasnoil ceantpu na OAO «Asors r. Hepraccn

B 2004 r. va OAO «A3zor» r.Yepkacew B uexe M-9 ssenena s okcnayaraino
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AMMHAYHON CCANTPRL

3a mpesa  paloT  CHCTEMA ABTOMATHYCCKH HENPEPWBRO  ofecnevmBaia
NOLICPEAHNE PCITAMCHTHRX aageranit KOHUCHTPALIHH H SORTOUHOR M0THOR KHCAOTH 1
AMMHAKA B CPEIAX NPOHIBOIACTEA asMmuavnoh CEMTPR B YCIOBHAX IKCILTYATIILHN, o
NOABNTIIO NOBKCHTE -Wk‘lllnllocrl. nponccca.

Jlawrensnas W GeloTkadHax pabora CHCTEMB KOHTPOIS M Pery/iMpoBaHns
npoteccos  HefTPATHIALMN NOIPOAWTA CHHINTL BWOPOCH B OKPYRRIOUIYIO Cpeay.
MOBKCHTL KOMCCTBO OMMHAMHON CCANTPE, CHHINTL IHEPIECTHYCCKHE  3ATPATH,
YMCHBUIHTL KOPPOIHOHHLIE paspyimenua obopyaonanna.
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0 paboTe CHCTEMBI KOHTPOSA H PETYANDPOBANNA NPOUECCOB HellTpaamIauin 8
uexeammuaunoil ceanTpeiAC-72M va OAO«Farg'onaazots r. Meprana

B aexalpe 2006r. naOAQ w«Farg'onaazote r. Qepranan texe aMmuaynon
ceantpel AC-72MBBedeHa B IKCIUIYATALMIO CHCTEMA KOHTPO/IA M PEryIHPOBAHMA
MPOLECCOB HETITPATHIAINN B NPOHIBOACTRE AMMHANHON CETHTPH.

32 spema paloTel CHCTEM3 ABTOMAETHYECKH HeENpepwBHo obecneuHsaia
MOLICPAAHNE PEITTAMEHTHBIX 3Ha4YeHHHA KOHUEHTPaUHH n3GuTOUHOR  asoTHOM
KHCIIOTBI M AMMHAKA B CPelax MPOHIBOACTBA AMMMAMHON CENMTPh B VCIOBHMAX
IKCILIYATALMM, HTO NOIBOTHAO NOBLICHTS 3 heKTHBHOCTE Npouecea,

Jaureasuan u Gesorkaznas paboTa CHCTEMB! KOHTPOJS M PETYIHPOBAHHA
NpOUECcoB HeATPAIMIAUMN NOIBOAKIA CHHINTE BUOPOCH B OKPYAAIOUIYIO Cpely,
NOBLICHTD KAYECTBO AMMMAYHON CENNTPHI, CHH3IMTH IHEPrO3ATPATH, YMEHLIUINTE
KOPPOIHOHHBIE PA3PYIIEHHSA 050Dy I0BAHNA,
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€ MAPKNPOBKOR BIPWRBOEIIINTIY WeRTPoobopy1orann, PyKopoacTeou

O SKCTLYATALMN it AeficTny T AOKYM

10 IPOMMILICINO Ge10nacHoeT

2. Brcceniie B RONCTPYKIDNG TeXHIMecknx yerpolicrn e,

He 1y P % Tped ip Aol GeIOnaciocTi, BOTMOKHD
1 COOTRETCTIENN ¢ IPOCKTHO-KONCTPYKTOPCKON J0KYMEHTAINC HIMOTORITTENA

Cpox seficrons paspewenns  Pazpeieno 1a Beck Cpok SKCIUTYATALIIN

s PYKOBOANTENS
Jara sugasn 13 nhey B.A. Kpacunx




The proposed system enables to:

B Improve the neutralization process control quality
B Optimize the ammonium nitrate production process
B Enhance the process safety

B Reduce emissions to atmosphere

B [mprove the final product quality




The economic benefit from the introduction of the system is achieved
owing to the following:

B Reducing emissions of ammonia, acid and ammonium nitrate to the
atmosphere

B Deccreasing the energy consumption for ammonium nitrate solution
evaporation

B Reducing costs for waste water treatment

B Decreasing corrosion damages of process equipment

B [ ess number of operating personnel

B [mproving the ammonium nitrate quality and reducing the quantity
of off-spec product



The economic benefit from the system introduction achieved due to

Concentration, g/l

reduction of emissions at 500000 tpy capacity is about 700

thousand USD.
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a- before installation of the system

b- after installation of the system

NH,

NH,NO, HNO,




The scope of supply includes:

B Complete set of the system,;

B Erection supervision of sensor connection units;

B Erection of sensors and instruments of the system;

B Adjustment of the system;

B Preparation of technical description and operating manual;
B Operating personnel training;

B Performance test run and commissioning of the system.

The erection of sensor connection units and cable routing are performed
by the Customer.

The proposed system is introduced into production during 4 months.




Contacts:

LLC REE «Ekory»
93400 Severodonetsk Lugansk reg.,
blv. Gvardeysky, 45-25, Ukraine.
Tel/fax +38(06452)33192

Dovgalov L.
+380503287217

E-mail: ldovg@mail.ru
ekor.com.ua







